OF recent years much attention has been paid to the problems of empyema and its treatment, but this has been concentrated mainly on types other than tuberculous. This special form differs widely from all others and requires different treatment.
Hospital during the past five years produced a series of 79 cases, which tbough from a statistical point of view not large, yet appears to be the longest single series of proved cases in the literature.
Pathologically, a purulent tuberculous effusion indicates pleural tuberculosis. A clear effusion may be a secondary exudate or an allergic response, but a purulent fluid must be the result of an actual tuberculous lesion in the pleura. This may be either primary or secondary. Fenton and Burrell [2] consider the former to be a definite entity-an inflammation of the pleura arising as a clear-cut disease without discoverable relationship to any pathological condition elsewhere, even if there is a latent co-existent disease of the lung.
The secondary variety is due to spread of the disease from the lung directly or via the blood-stream or lymphatics. The blood supply of the visceral pleura is through the lung, and the pleural lymphatics drain through the pulmonary vessels. Moreover, the common deposition of carbon particles in the visceral pleura from the lung shows how readily extension from the lung may reach the pleura.
The morbid process in the pleura follows the usual changes of a tuberculous lesion, beginning with cedema and slight exudate. The frequent occurrence of adhesions between the pleural layers at this stage explains the comparative rarity of tuberculous empyema, the focus of subsequent suppuration being confined within the granulation tissue of the adhesion. The rationale of treatment, by inducing pleural adhesion, is based on this natural process.
Subsequently, if adhesions do not wall off the lesions, a diffuse thickening and infiltration of the pleura may develop,or in other cases discrete tubercles form, and may be seen through the thoracoscope (Jacobaeus [3].) If the exudative process is then in advance of the proliferative process, effusion results, in the majority of cases clear at first, but sometimes purulent even from the beginning. Proceedings of the Royal Society of Medicine 76 rupture of a large caseating focus into the pleura, determines the production of pus. Other factors influencing the nature of the effusion are the dose of the infectiontubercle bacilli are much more readily found in purulent than in serous effusionsand the resistance and immunity of the patient and of the pleura itself.
The wtiological conditions which occasion a purulent tuberculous pleurisy are numerous, but only a few main types are common. In my series of seventy-nine cases the following four groups are found:
(1) Onset occurring in an artificial pneumothorax, 37 cases (46 * 8 %). One case followed the cauterization of adhesions.
(2) Onset by primary purulent pleurisy, 12 cases (15 .2%).
(3) Onset in a previous serous pleurisy, 13 cases (16 * 4%). Th-e average duration of the serous pleurisy before empyema was confirmed was 1 months (the longest three years, the shortest one month).
(4) Onset after spontaneous pneumothorax, 18 cases (22 * 8%). The following is a full list of causes from which a purulent tuberculous pleurisy may arise:-(1) Insidious onset, no constitutional disturbance (cold abscess of the pleura), from: (i) Primary tuberculosis of the pleura; (ii) secondary pleurisy; (iii) miliary tuberculosis.
(2) From a serous pleural effusion becoming purulent: (i) A chronic effusion tends to become purulent in the course of time; (ii) repeated aspirations; (iii) increasing virulence of tubercle bacilli and greater chemotactic action (Floyd [5]) (iv) spontaneous absorption of the fluid part of the effusion (Fishberg [6]).
(3) With moderately severe onset, resembling that of serous effusion.
(4) With stormy onset; severe and extensive tuberculization of the pleura.
(5j Intermediate degrees between (3) and (4). The discovery of tubercle bacilli in the exudate is the best proof of the tuberculous nature of the empyema. In my series from the Brompton Hospital, tubercle bacilli were found in 66 cases out of 79; i.e., 83 5 %, but this is a much greater proportion than in most other reported series. Hedblom [11] found them in 4%, Netter [12] in 30%, Gloyne [13], in a short series, in 71%.
The diagnosis must frequently rest on the presence of a sterile effusion with a more or less chronic course and clinical features compatible with a tuberculous process. The clinical course may, however, vary widely, from an all but complete 77 Section of Medicine 1617 absence of symptoms in the presence of a large purulent effusion, to a stormy onset with pain, fever, prostration and severe toxtemia.
The treatment of tuberculous empyemata presents problems of the gravest difficulty and the generally bad prognosis is discouraging. The lines along which effective treatment must proceed must be based upon: (1) The mechanical and toxic effect of the effusion itself; (2) the condition of the underlying lung, usually in some stage of tuberculosis; (3) the general health of the patient-the need and comparative value of radical or palliative treatment. It is useless to risk a patient's life to cure him of suppurative pleurisy when a pulmonary lesion is bilateral and advancing.
It is, however, when the trouble in the lung is slight or controlled, when a pneumothorax is otherwise producing satisfactory results, or when the patient's general condition is good, that treatment should be energetic and radical. It should be instituted early, even if the toxic signs are slight, as spontaneous recovery is rar and it is essential to husband the patient's strength.
The immediate necessity is the removal of the effusion; later an attempt must be made to prevent its re-collection. The former is best performed by gas replacement. This allows one to empty the pleural cavity almost completely, avoids marked changes of intra-pleural pressure, prevents sudden mediastinal displacements, allows X-ray control, keeps the pleura dry and permits a satisfactory adjustment of the intra-pleural pressure.
Occasionally one or more gas replacements, by drying the pleura and removing the toxic fluid, result in healing of the pleura and cure of the condition. More often, further treatment is needed. Pleural lavage is often helpful. After gas replacement, with two needles still in place, antiseptic lotion is run into the pleural cavity which is then aspirated, the intra-pleural pressure being controlled throughout. Dakin's solution and most of the aniline dyes have been recommended among others for this purpose. The first has the advantage of dissolving lymph clots and tending to soften a thickened and rigid pleura so as to promote healing. Hippocrates was the first to recommend this procedure and now Burrell [14] and R. A. Young, in his Lumleian Lectures [15] have endorsed it. Among the advantages of the method is the beneficial effect on the diseased pleura itself of lavage with antiseptic and saline solution; disinfection of the pleural cavity is hastened, tubercle bacilli disappear sooner and the fluid becomes thinner and more serous. In secondarily infected cases it will sometimes sterilize the effusion and obviate more drastic surgical treatment.
By continuing pleural lavage, combined with gas replacement to keep the pleural cavity dry and empty, the lung may be gradually re-expanded to such an extent that by adhesion between the two pleural layers radical cure is produced. After each operation, a negative pressure of from 10 to 20 cm. of water is left, and by maintaining this over a number of weeks the lung is drawn out. When the lung is brought constantly into contact with the parietal pleura, adhesion will occur and further effusion is prevented. Finally, the whole cavity may be thus obliterated. Certain conditions must, of course, be present before this successful result can be achieved. It is evidently useless to re-expand a lung containing active tuberculous disease, or where re-activation of old disease is likely to occur. After artificial pneumothorax has been maintained for over two years for a lesion originally slight, it is fairly safe to expect the lung to be healed. Or with a purely pleural lesion and the knowledge of a more or less normal lung beneath, its re-expansion is not contra-indicated. In suitable cases treated successfully in this way the results are brilliant.
Another useful method in treatment is that of pleurotomy with constant drainage. When secondary infection has occurred and pleural lavage does not control the effusion and tox8emia, or when re-collection of the effusion is so rapid that reasonably spaced gas replacements are insufficient, or when a pleuro-pulmonary fistula is present SEPT -MED. 2 * 1618 Proceedings of the Royal Society of Medicine 78 and persists, some form of constant drainage is required. A de Pezzar catheter placed intercostally is often sufficient, and by drainage under water at a low level a steady negative pressure is developed which gently pulls on the lung and keeps the effusion drained and away from any fistula, which is thus given a chance to heal.
Rarely does this procedure produce permanent cure. A sinus persists indefinitely, the chest wall may become infected and the effusion, if not already so, becomes secondarily infected. The method is therefore useful only as a temporary measure, or when the patient is too ill for radical treatment, and gives relief only for a short time.
Oleothorax, in the treatment of tuberculous empyema, originated from the work of Bernou [16], and Kuss [17] in France, where it has had a considerable vogue. In this country a few writers have reported success in the use of the method, but experience at the Brompton Hospital has not been very encouraging. Gilbert's [18] review of the subject in 1930 gives the following as the advantages of the method:-(1) Disinfection: with the olive oil introduced, a 5 % to 10 % addition of gomenol is commonly made, for its antiseptic properties.
(2) Indirect detoxicating action, by making the pleural layers thick and impermeable.
(3) The mechanical action of replacing the effusion with oil may hinder the re-collection of pus.
The method is mainly indicated in recurring purulent pleurisies when it is desired to maintain collapse of the lung, in cases in which the toxfmia is severe, in cases secondarily infected before surgical treatment is begun, or in the presence of pleuropulmonary perforations which may be healed by the oil. On paper. the evidence in favour of the use of oleothorax is strong, and a number of writers are enthusiastic, but my own experience of it in practice has led me to use it only in exceptional cases.
Finally, the use of thoracoplasty has provided one of the most valutble methods, and is making the outlook in individual cases much more favourable. This operation attempts to achieve radical cure in a similar way to that of repeated gas replacements and pleural lavage, by bringing the pleural layers into firm contact and inducing uniform adhesion, but in this case the chest wall is brought down to the lung instead of the lung being expanded out to the chest.
When there is active disease in the lung on the affected side only, or when the disease has been locked up by fibrosis and scarring, and re-expansion would be dangerous, thoracoplasty is the operation of choice. The case must, of course, be carefully chosen under the same rules as those which govern the choice in other conditions. The condition of the contralateral lung, the general resistance and vitality of the patient to withstand the operation, and the absence of complications must be considered before operation is advised. Phrenic avulsion is preferably performed first; it reduces the size of the cavity to be obliterated, it tests the other lung under conditions of increased mobility, and it puts at rest the actively diseased lung and pleura. -Subsequently a paravertebral thoracoplasty is performed, usually in two stages. An extensive resection is needed in most cases, such as the subscapular operation of Brauer. Resulting from the operation, the remaining portions of ribs fall in and compress the parietal towards the visceral pleura. The pleural cavity may need frequent emptying as the collapse takes place, aided by a special belt and the use of heavy weights laid on the chest wall. In successful cases, the pleural cavity is more or less completely obliterated and the suppurative pleurisy checked. At the same time the diseased lung is kept compressed and immobile to allow of healing of the pulmonary lesions.
The result of treatment in any series of cases is never encouraging, as so many of the patients are in late stages of advanced disease and nothing will avail to save them. Moreover, in other cases, though the empyema is cured, the pulmonary lesion is not affected and progresses in spite of sanatorium or other treatment. Pleural wash-outs alone were used in 18 cases, with a 50 % mortality, and in addition to gas replacements in 57 cases, with a mortality of 52 6 %. Eleven cases treated by drainage alone had a mortality of 63 6 %, but these were mainly the severe and advanced cases. Thoracoplasty was employed in 13 patients and 4 were dead in 1931i.e., a mortality of 30 8 % - 
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In conclusion, it is evident that tuberculous empvema is a severe disease, usually complicating pulmonary tuberculosis. If the latter underlying disease does not seriously affect the prognosis in itself, treatment of the empyema by repeated gas replacements and pleural lavage, and later an attempt at radical cure by producing adhesion between the pleural layers, either by re-expanding the lung or by collapsing the chest wall by thoracoplasty, is a rational procedure likely to give benefit to the patient. The empyema may be completely cured or at least considerably improved.
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